Case 1 F P, man aged 39 History: March 1972 commenced work at a PVC plant. Initially employed as a 'bagger'. December 1972 moved into the reactor building as a 'B' operator. December 1973 developed coldness and numbness of right index finger. Within one month all fingers of both hands affected. At this time he also developed pain and stiffness of right wrist and swelling of face. Generalized weakness and loss of libido. Past history: Low back pain in June 1973, probable prolapsed intervertebral disc L3-4. No X-ray abnormality. Non-smoker. Only occasional alcohol. On examination (February 1974) : Severe and varying acrocyanosis of both hands. Within seconds colour of the hands varied from blanched white to purple to bright pink. The erythematous flush was associated with a tingling discomfort. Skin over the dorsum of the hands slightly thickened. Coldness and acrocyanosis of the knees, elbows and feet. Dorsiflexion of the right wrist painful and limited to 45°. Spleen Biopsy of skin of hand: Epidermis normal but some loss of elastic tissue in the upper dermis and medial thickening of arterioles in the lower dermis.
X-rays: Initially normal; in July had developed an erosion at the outer end of the right clavicle. Progress: Gradual improvement in general condition and less marked Raynaud's phenomenon. At the time of emptying, the reactor has to be washed down by an operator opening a flange in the dome (Fig 1) and directing a jet of water on to the inside of the vessel. When the flange is first opened, a relatively high concentration of VCM may escape into the atmosphere.
PVC sets hard when cool. Thus residual PVC forms a scale on the inside of the reactor which has to be removed and this used to be done manually. An operator entered the reactor through the manway flange and scraped the solidified PVC from the walls and stirring rod. Although the level of VCM was carefully checked before entry, the operator could encounter pockets of VCM or partially polymerized material whilst cleaning out the reactor. Men involved in the hosing and cleaning of reactors are called 'B' operators.
Discussion
Both men developed acute Raynaud's phenomenon and lytic bone lesions whilst working as -reactor cleaners in the manufacture of PVC. Cordier et al. (1966) were the first to report the association of these symptoms with this industry and in particular with autoclave cleaning. Sclerodermatous changes of the skin may also occur. One other worker at the same plant has widespread skin involvement. Extensive epidemio-logical surveys have shown a varying incidence of 1-6 % of acro-osteolysis in reactor cleaners.
The ultimate prognosis is not yet established. Skin lesions appear to regress, lytic lesions also tend to heal although in some cases have appeared months after contact with vinyl chloride had ceased. The vascular disorder seems to be a more permanent change and has even required sympathectomy.
Acro-osteolysis is one toxic manifestation of PVC production. Other disorders now being reported include angiosarcoma of the liver, cirrhosis of the liver, thrombocytopenia, hypothyroidism and diffusion impairment of the lungs. Dr E Johnston: Another worker at the same PVCmaking factory is still being investigated. In addition to severe Raynaud's phenomenon and striking clinical and radiological changes in the terminal phalanges, there is marked dermal thickening over the upper limbs, face and trunk limiting movement of the fingers, lower jaw and trunk rotation. The thickening is scleroderma-like (or sclercedema-like) without telangiectasis, pigmentation, atrophy or body hair loss. The signs have not changed in the past year. As in the cases presented by Dr Walker, rheumatic pains have been present. Investigations including left brachial arteriography and direct and indirect immunofluorescence have shown no abnormalities. Skin collagen changes appear histologically compatible with scleroderma. Dr A Jarrett: It is considered that vinyl chloride is responsible for the scleroderma skin condition. However, organic oxidizers used as polymerizers may be responsible for this industrial disease, as oxidation of collagen and elastic moieties produces polymerization and condensation of the dermis in experimental conditions. Dr R M Archibald: I am a consultant to the firm employing these patients. We have examined the possible role of catalysts and additives (which vary from company to company but are not chemically dissimilar) to the polymerization process. While some may be capable of producing symptoms we have at present no reason to believe that any one is a factor in the production ofthe syndrome demonstrated. In any case the amount of any single constituent in a given batch is very small. Dr N R Rowell: Have blood levels of PVC been investigated? Arteriography and temperature studies might indicate whether or not the vascular changes were purely spasmodic. Is fibrinolytic activity normal?
Weakness and a raised SGOT suggest muscle involvement and electromyography and measurement of urinary creatine excretion should be interesting. Dr Walker: Fibrinolytic activity was not investigated.
